e TN

ad

RRATX At gl Ty B bl Lol R,

TRANSLATION No. 1820
YRRROPR CA~18-064-D6-00030(A)

DATE: 20 September 1966




E2 /829

| CA=18+064-D6~00030(A)
x T=449-2
3 20 September 1966

METHOD OF PREPARATION OF BETA2~MACROGLOBULIN OF HUMAN SERUM -

This transiation is protected by international
copyright law and is provided solely for internal
ugse at these laboratories. Reproduction or ree
leage by recipients is prohibited. Queries cone
cerning availability should be directed to the
Technical Releases Branch, Technical Information
Division,

-~

FOR DESK USE ONLY. Not for use in Dept of Army
publication, See AR 310-1, Par. J6e

w




T T TR A A = i b S A s g i |

METIOD OP FREPARATION OF BETA,~-MACROGLOBULIN OF HUMAN SERUM

Sources Immunoshemistry Authorss R, Masseyeff, J, Gombert,
1 Porgamon Pross 1965. Vol. 2, and J. Josselin of the Laboratory
pages 177-180, Grest Britain of Medical Biochemisiry, Faoulty

of Medicize and Pharmaceutics at
Dalkar, Senegal (with technical
collaboration of A. Koukoui snd
J. Viger)

Rocoivod on 20 October 1964) -

Abstract «= Tho authors doscribe a nothod of preparation of /32-
gncroglobulin IzM of human serum invoelving three stoages:
i (1) Blimination of lipoproteins using dextran sulphate;
i (2) Preczpzta.txon of ouglobulins using a solution of boric acid.
: : (3) Piltration on dextran gel,:

In the preparation of £ y-macroglobulin (Notet Simce this article
has been edited the World Kealth Organization recommended the use of the
following syncnymss IgM or ¥ M) we use most often the two properties indie
cated by the namo: its high molecular weight (of the order of a million)
aad its low electrophoretic mobility,

Conseqiently we used ultracentrifugation to concontrate heavy
molecules of »leod sorum according to various modalitios. The first tech-
niques vepeatod the ultraccutrifugations {see bibliography 18). Important
progrens wos mode vwhen we did the centrifugation in s donsity gradient (13).
More recently Filitti-Wurmser and Harimann (5) rccommended & special process
of ultrscentrifugation cnlled the process of trapping solvent (“procede sur
3 solvant piocge"). The appearance of filtration on gel (particularly on
4 dextran gel go0ld commercially under the mame of Sephadex G 200) made &t
S possible to obtain comparable fractioning in a much more simple way (7).
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i Those warious methods make it possidle to collect heavy componsnvts
but do not bring sbout any soparation of the homogensous elements in this
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connccvion, Thus, sccording to Pireman et al (6) we find the following in
the samo fraction after filiration by Sephadex: o{o and (@ p-macroglobulin,
{2 and fB=lipoprotein, and baptoglobin of the typs 2-2 and 21, Except for
certain immunological studies this summary separation was not sufficient.
Consequenily we have to add othor methods of purification, These methods
wore reviewod by Walton et al (21), We can use with profit prerarative
clectrorhoresis on a block of starch (12), on geloso gel (9), or on powder
of syathotic resins (4). We also used chromatography on s columm of DEAE-

cellulose (3),

Vo improved the mothod by enriching the onvironment of (3 2-MACTO=
globulin, whilo {cking in consideration tho fact that this protein is e
typical euglobulin, Vaerman et al (20) used dielysis on a pod containing
& solution of phosphate of pH = 6 and with a very low ionic strongth, We
also used the same mothod (8, 14). W2 found recently that by diluting the
sexrum wiih an aqueous solution of boric acid to 7.5 g/l we get the same re-
sult fastor, more reliably, and on a morec selective basis (15).

Ancihor improvement of the mothod of filtration on Sephadex is that
we got rid of the B~lipoprotoin which obsirucis filtration and contaminates
the macroglobulinic fraciion, Ve con achiove this oasily by using the
precipitation by doextran sulphato according to Burstein and Samaille (1).

Tho method which we recommeond in this article consists of the combie
nation o2 tho following thrco oporations:
(1) Elinination of lipoprotoirns by uwsing dexiran sulpbate,
(2) Procipitation of ouglobulins by using a zolution of boric scide
(3) Redissolution of this procipitate and filtration on dextran gel
(Sephiadex G 200),

This method makes it possible to oblain quite fast and in a simple
way a preparation of f2-macroglobulin which is practically pure.

Material and Mothodsa

Vo ¢an make this preparation by using normal Luman serum, but it is
obviously of interest to stort with a serum which is rich in f,-macro=~
globulin, From this point of view the serum of patients suffering from
African trypanosomiasis of T. gawbisnso roprosents a remarkable source of
this protein, because its rate is un the average five to six times higher
than normally (17, 2, 16).

1. Precipitntion of the f~lipoprotein, < Ve ndd to ten ml of serum O.4 ml
of a 107 solution of doxtran sulphate (Notes dextran sulphate for analysee:
"Biological Equilibriun", Cormentary /Allior/, France) and them one ml of &
solution of ClyCa M, Vo shake it and after 15 minutes of rest at laboratory
tomporature vo ceutrifugate the solution for tem minutes at 6000 g, Ve
colleot the float, Ve eliminste the excess of Cl1,Ca by a short dialysis
against distilled wator,




2. Precipitation of euglobulins, - We wdjust the volume of the float to
200 ml by moans of a solution of boric acid at 7.5 g/l. We mix the sole
ution and after half an hour of rest we centrifugate it for ten minutes at
2000 g. The precipitate is washed twice with the same solution of boris
acid.

Then wo put it in three~four ml of a ped solution of the following
composition: Tris hydroxy-methyl-amino-methane 7.96 8y NaCl 58.45 g, HC1
0.033 N qe8.p. 1000 ml, the pH of which is 8,0,

3¢ Piltration of dextran pel, == Filtration on Sephadex G 200 (Notes
Pharmacia, Upsale, Sweden) is carried out according to the suggestions of
Hogman and Killander (10) in & colurn 80 ¢m high and 2.8 cm in diameter.
The absorption curve in X-rays shows tho appearance of two peaks, The
first one contains macroglobulin, With a little bit of practice we can
dispense with the determination of the absorption curve in X-rays, because
the solutions containing f} a~macroglobulin can be recognized by the naked
eye decause of their strong opalescence, The effluents which correspond
to the first poak ave collected, At the same time ve make sure that we

cut down the e¢ffluents sufficiently on the side of the second peak in order

to maintain a safety margin,

4, Purity eontrol, == After concentration by ultratiltration in vacuunm
(19) tho preparations are subjected to the following three tests:
(1) Electrophoresis with cellulose acetate {11).

(2) Immunological analysis by double diffusion i goloso.

(3) Imounoelectrophoretic analysis.

Ve used seven difforent immmization aerunms in the last two tests.

©

Fimwe 1. Immunochemical snalysis of s preparatien of fAemacrom
giobulin, in vhich the precipitation of euglobulins vas achieved by ad

borie acid (B) or by dislysis ageinst & solution of pad phosphate of Na
0,005 M ot p = H6(P),

-3

BB RBAL Moo tbta Bobihch ot P, %

*




ISR FPT Gy

IS 5 { Tt e A e i ARSI I TS

TR

- e 73 S e anT Y b

e

(1) Horso sorum normal burman anti-serum (Dutch Red Cross, Amsterdam),
No. 1621,
(23 Horse serum humar anti-fo-cacroglobulin (Pasteur Institute, Paris),

No. 90.109.

(3) Rabbit serum normal human anti-serum.

(4) Horso scrua norzal bumen anti-serum (Pastour Institute, Paris), No. 306,
(5) Horse sorum normel humen anti-sorum (Pasiour Institute, Paris), No. 13489,
(6) Gont servn human anti- (32a-globulin (Hyland Laboratories, Los Angeles),
No. G2C6 7 4L3 3163,

Rosnlts 2~2 Diseunasion

Elcctrophoretic enalysis shows only one component located at the
expocted place, in the area of (3,~globulins, Immunoelectrophoretic analysis
confirms this result, :

Double diffusion in goloso, which i3 a more practical method and is
used with verious immunity serums, shows that frequently the preparation
contains only ffzo-macroglobulin vwhich is porfoctly pure.

Scnetimos, espocially when we eollected the effluent of filtration
by Sephadox too far on the descending slops of the first poak, we could note
that it contained some impurity. It was always ([p=-macroglobulin, the are
of which is cloar vhen we use the Ouchtorlony mothod, is hardly visible in
irmunoclecirophoroesis, and does not show at all in electrophoresis on
acetate. 7This indicates that tho contamination is minimal in quantitative
torms,

The use of boric gcid is certainly a progress in comparison to
dialysis against phosphato pad which we utilized proviously (8, 14).
Pigure 1 ghows immunochemical controls of two proparations made on the basis
of the samo serum, one involving the use of boric acid, the other involving
the use of a solution of phosphate pad 0,05 M of pH 6, Ve can see that
only the preparation made by means of boric acid is pure, However, this
improved selectivity does not result in any inorease of output,

The mothod makes it possible to obtain about 30-40 mg of /jo-macro- .
globulin from 10 ml of sorum of a patient suffering from trypsnosomiasis,
Vo can colloct 12 mg fron 20 ml of serum of a normal individual of black
race. The output is of the order of 50%, the losses ccour particularly
vhon we collect the offiucnt during the filtration on gel and vhen we cone
contrate the solution by ultrafiltration in vacuum. We can improve this
output by concentrating the solution by moans of lyophilisation,
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